Introduction
Gelatin is the denatured or partially hydrolysed form of collagen [1] . It 47 represents a major biopolymer with several applications in food, materials, pharmacy citrate buffer (pH 2.2). An aliquot of 0.04 ml was applied to an amino acid analyser 144 (MLC-703; Atto Co., Tokyo, Japan). angle of incidence to the IR beam. Spectra were acquired at a resolution of 4 cm -1 and 153 the measurement range was 4000-650 cm -1 (mid-IR region) at room temperature. 154 Automatic signals were collected in 32 scans at a resolution of 4 cm -1 and were 155 ratioed against a background spectrum recorded from the clean empty cell at 25 °C. 156 Analysis of spectral data was carried out using the OPUS 3.0 data collection software 8 2.4.6 Determination of gel strength 169 Gelatin gel was prepared by the method of Kittiphattanabawon, Benjakul, 170 Visessanguan and Shahidi [7] . Gelatin was dissolved in distilled water (60 °C) to 171 obtain a final concentration of 6.67% (w/v). The solution was stirred until gelatin was 172 solubilised completely and transferred to a cylindrical mold with 3 cm diameter and 173 2.5 cm height. The solution was incubated at the refrigerated temperature (4 °C) for 174 18 h prior to analysis. 175 Gel strength was determined at 8-10 °C using a texture analyser (Stable Micro increasing age of the animal [22] . The result suggested that the lower yield of gelatin 254 from seabass with smaller size might be associated with lower cross-linking in 255 collagen molecule. Leaching of collagen might take place to a higher extent during 256 the swelling process. As a result, the lower yield was gained when skin of seabass 257 with smaller size was used. 258 On the other hand, the cross-links might be attached tightly in the skin matrix. 259 Thus, the loss during swelling could be lower. Table 2 . All gelatins had glycine as the major amino 291 acid (22.57-23.33 g/100 g) and had a relatively high content of alanine (11.17-11.38 292 g/100 g). The amino acid composition of all gelatins showed very low contents of 293 cysteine (0.09-0.10 g/100 g), tyrosine (0.57-0.60 g/100 g), histidine (0.74-0.75 g/100 294 g) and hydroxylysine (0.79-0.81 g/100 g). In general, cysteine and tryptophan are not 295 found in collagen and gelatin [4, 6, 7] . For imino acids, all gelatins contained proline 296 and hydroxyproline contents of 11.95-13.60 and 9.57-9.76 g/100 g, respectively. The 297 imino acid content of G2 (23.36 g/100 g) and G4 (23.12 g/100 g) was higher than that 298 of G6 (21.57 g/100 g). Commercial fish gelatin had imino acid of 22.89 g/100 g. deformation modes of the peptide group [26, 29] . In addition, amide III was detected 339 around the wavenumber of 1236, 1235 and 1235 cm -1 for G2, G4 and G6, respectively, 340 more likely associated with N-H deformation and C-N stretching vibration as well as the absorptions arising from wagging vibrations of CH 2 groups in the glycine 342 backbone and proline side-chains [22, 30] . It was noted that the amide III band of 343 gelatins extracted from skin of seabass with different sizes showed similar spectra. 344 The amide A band of G2, G4 and G6 samples was found at 3294, 3299 and High MW components might contribute to the stability and stronger network of gel. 498 In the present study, G6 showed the higher gelling as well as melting 499 temperatures, although it showed the lower imino acid content than G2 and G4. It was 500 noted that G6 had the higher band intensity of β-chains, γ-chain and high molecular 501 weight cross-link, compared with G2 and G4 (Fig. 1 ). Due to the higher percentage of 
